Abstract
The title complex, [Co(N3)3(C10HsNz)(CsHsN)], adopts fac-octahedral coordination geometry. All the azido ligands are terminally coordinated with an average Co----N--N angle of 125 °. The pyridine ligand is least strongly coordinated to the Co m atom and forms the longest Co--N bond [ 1.992 (2) ,~]. The bipyridine rings lie in the equatorial plane and are nearly perpendicular to the pyridine ring.
Comment
The number of known first-row transition metal complexes containing azido ligands has markedly increased in the past few years; their number now includes lowdimensional complexes of copper (Thompson et al., 1995, and references therein) , nickel (Escuer et al., 1995, and references therein) and manganese (Cortes et al., 1997) . The main interest arises from the rich magnetic chemistry of these azido complexes, which depends on whether the coordination mode of the ligand is end-on (Chariot et al., 1986) or end-to-end (Escuer, Vincente, E1 Fallah et al., 1996) . We have become interested in this type of complex recently (Chen, Qiu et al., 1994; and now report the crystal structure of a discrete mononuclear Co m complex, (I), containing three azido ligands, with pyridine and bipyridine as co-ligands. The CO III ion in the title compound ( Fig. 1) is octahedrally coordinated by six N atoms: three from the three independent terminally ligated azido groups, two from the bipyridine molecule and one from pyridine. The Co--N(pyridine) bond [1.992 (2),4,] is longer than the Ccr---N(bipyddine) bonds [1.962 (2) and 1.963 (2) ~,], which are in turn longer than the Co--N(azide) bonds [1.915 (2)-1.941 (2)A]. The five-membered chelate ring formed by the 2,2'-bipyridine ligand with the Co atom is planar and forms a dihedral angle of 87.3 ° with the pyridine ring. The azido groups are all terminally coordinated to the Co atom, with an average Cty--Nn 1 (n = 1, 2, 3) distance of 1.929,4,, which is rather short compared with those in [Co(Na)(PMea)aMe2] [2.071 (4)A] and [Co(Na)(PMe3)2(CO)2] [2.029 (5) A] (Chiu et al., 1984) , and even shorter than those in the similarly coordinated complexes [Co(py)a(N3)3] and [Co(3-Mepy)3-(N3)3] (1.950 A) (Goher et al., 1992) . The average CoB Nnl--Nn2 angle of 125 ° is also quite small compared either with values for bridging azides {e.g. in [Mn(ethyl isonicotinate)2(N3)2],,, Mn--N--N is 139.7 ° (Escuer, Vincente, Goher et al., 1996) , and in [Ni-
(1,3-diamino-2,2-dimethylpropane)2(N3)]n (PF6),, Ni--N--N is 136.5 ° (Monfort et al., 1996) with an average value of 175.3 °, deviate from linearity by nearly 5 °, as is usually observed for mononuclear Com-azide complexes, while in [Ni(1,3-diamino-2,2-dimethylpropaneh(N3)]n(PF6)n, the azide groups are linear (Monfort et aI., 1996) .
Experimental
Crystals of the title complex were obtained from the reaction of anhydrous CoC12 with NaN3 in the presence of 2,2'-bipyridine and pyridine in a molar ratio of 1:2:1:1 in methanol solution at room temperature. Background measurements were made with stationary crystal and stationary counter at the beginning and end of the scan, each for 25% of the total scan time. Since absorption correction was deemed unnecessary (#r < ½), ~/, scans were not measured. The H atoms were located in difference maps, though they were later fixed in idealized geometries and allowed to ride.
Crystal data
Program(s) used to solve structure: SHELXS86 (Sheldrick, 1985) . Program(s) used to refine structure: SHELXL93 (Sheldrick, 1993) . This work was supported by the NNSF of China and the NSF of Guangdong Province.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: MU1361). Services for accessing these data are described at the back of the journal.
